Bovine pineal glands were extracted with acetic acid and partially purified on Sephadex G-25. Three 
tracts is responsible for these anti-gonadotrophic effects has not been eluci¬ dated, it has been suggested that it may be a small peptide (Benson et al. 1971 (Benson et al. , 1972 Matthews 8c Benson 1973) .
Employing an extraction procedure different from those in the aforemen¬ tioned studies, Orts et al. (I975a, b) have demonstrated the presence of three anti-gonadotrophic fractions in bovine pineal extracts. In a preliminary study it was found that fecundity in rats was reduced when these fractions were administered to the animals over a period of one oestrous cycle (Orts et al. 1975a ). Because of these results and the observation that aqueous pineal ex¬ tracts have the capacity to reduce the concentration of serum LH in male rats, we have extended the earlier study on fecundity to determine if the previously observed reduced fertility after pineal extract administration may have been due to a reduction of the pre-ovulatory rise of serum LH and a subsequent reduction in ovulation. The results of these studies are reported herein.
MATERIALS AND METHODS

Animals
The animals used in these studies were Charles River CD female rats and were 8 weeks of age when purchased. They were housed at 23°C with a light:dark cycle of 14:10 h and allowed laboratory chow and water ad libitum. After an acclimation period of 1 week the animals were examined for oestrous cyclicity by vaginal lavage for 12-15 days. Only those animals which displayed three consecutive 4-day oestrous cycles were used in the studies.
Pineal extracts
Bovine pineal glands were supplied by ERSCO, San Mateo, California. Upon receipt the frozen glands were lyophilized and extracted by procedures described in a pre¬ vious study (Orts et al. 1975«) with one minor modification. Briefly, the glands were defatted in acetone and extracted with 2.0 n glacial and 1.0 n acetic acid. The extract was eluted from Sephadex G-25 with 0.1 n acetic acid and monitored at 206 and 254 nm. The F3, F4 and F5 fractions were then collected, lyophilized and stored at -20°C until utilized in the studies. Dosages of extract were administered in 0.5 ml of 0.9% saline and expressed as equivalent to starting wet weight (gEq. The pre-ovulatory rise of serum LH concentration was significantly re¬ duced (P < 0.025) after the F3 fraction was administered from oestrus through pro-oestrus or on the day of pro-oestrus only (Table 5 ). The F4 fraction sig¬ nificantly reduced (P < 0.025) the serum concentration of LH when the ma¬ terial was injected on the morning of pro-oestrus (Table 5 ). There was a (Table 6 ).
In Table 7 (Benson et al. 1976 ). Another bovine pineal extract, ostensibly free of melatonin, was capable of supressing ovulation in PMS and HCG treated immature mice (Ota et al. 1975 ). The pineal extract used in the present study has previously been shown to contain three antigonadotrophic fractions which are inhibitory to COH in mice (Orts et al. I975a, b) and reduce fertility in female rats (Orts et al. 1975a ). Thus, the present study confirms and extends our earlier findings in which pregnancy was reduced by partially purified extracts of bovine pineal glands. Two of the fractions, F3 and F4, contain compounds which reduce fertility apparently by modifying the pre-ovulatory surge of LH and subsequent ovulation. The number of animals that ovulated were not so greatly reduced except in those groups of animals which received the extracts from oestrus through pro-oestrus. In the group of animals which received the F3 fraction, 80 % of those in¬ jected from dioestrus through pro-oestrus became pregnant: a much higher in¬ cidence than those treated only on the day of pro-oestrus. However, in another experiment, the treatment with F3 at dioestrus through pro-oestrus reduced the mean number of ova shed by these animals moreso than when injected on the day of pro-oestrus only. We can not account for this discrepancy.
The F5 fraction, which in a previous study (Orts et al. 1975a ) had been shown to reduce fecundity in rats at lower doses had no significant effect on fertility in the present study although it did cause a moderate reduction in serum LH concentration.
The substances responsible for the anti-gonadotrophic nature of the aqueous pineal extracts are not known. While melatonin is known to be present in the pineal gland (Lerner et cd. 1958) and elicits antireproductive properties (see Reiter 8c Fraschini 1969; Reiter 1972) , possibly through an inhibitory effect on LH (Fraschini et al. 1968; Kamberi et al. 1970) , previous studies with anti-gonadotrophic aqueous extracts of pineal tissue have eliminated me¬ latonin as being responsible by excluding melatonin from the extract (Benson et al. 1971 (Benson et al. , 1972 Ebels et al. 1973 Ebels et al. , 1975 Citheral et al. 1973; Orts et al. 1974 ). In the present study an assay for melatonin in the pineal extracts was not performed, although melatonin is eluted beyond the F5 fraction when placed on Sephadex G-25 and eluted with 0.1 n acetic acid (unpublished) .
It has been suggested in previous reports that the anti-gonadotrophic sub¬ stance found in aqueous extracts of pineal glands may be a small peptide. The material, prepared by aqueous extraction, gel-filtration and ultrafiltration. was found to be ninhydrin positive and inactivated by proteolytic enzymes (Matthews 8c Benson 1973) . Each of the three anti-gonadotrophic fractions found in the present extract are ninhydrin positive (unpublished) . Arginine vasotocin, a peptide present in the bovine pineal gland (Milcu et al. 1963) has been shown to be anti-gonadotrophic when administered to immature mice (Vaughan et al. 1974 ). Synthetic arginine vasotocin, when passed through Sephadex G-25 with 0.1 n acetic acid is eluted in a volume coinciding with the F3 fraction (unpublished). That more than one anti-gonadotrophic fraction was found in these extracts is consistent with the findings of Ebels et al. (1975) who have shown that melatonin-free extracts of ovine pineal glands contain more than one anti-gonadotrophic substance of low molecular weight which act on either the hypothalamus or the anterior pituitary.
In conclusion, two partially purified fractions of a bovine pineal extract, thought to be free of melatonin, will reduce fertility in female rats by signi¬ ficantly suppressing ovulation. These effects are thought to be due primarily to the extracts' ability to reduce the pre-ovulatory surge of serum LH.
